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Recent disclosures by EMD, in particular by the U7L Office, indicate that they are 
slowly but nerve the lees surely taking up some of the ideas which we tried 
(unsuccessfully) to cell them some tine ago. 13ais has persuaded me to believe that 
it id^nt be a useful exercise to wrap up in one memo a listing of as many of these 
as we can now recall. It may be useful to have this listing both as a natter of 
record and in a convenient summary. Without trying too hard I have found eight 
eignif leant items. Not all of these are of equal importance, but certainly all are 
of considerable Interest. I will attempt to surraarize the recocsaeiidation or 
suggestion, the action, If any, and the present status. 

1. Recoverable Satellite System Certainly our major and formal recormiendation In 
the field of reconnaissance and satellites in the last couple of years has been the 
recorxicnd^ticn of November 195? regarding a new family of recoverable reconnaissance 
satellite. This suggestion has gone through several peculiar phases. Emphasized 
and expounded at length in EM- 2012, In S-72, in the Space Handbook, in lectures, in 
conferences, at meetings, in briefings, to visitors, to contractors, to the CAB, etc. 
the main idea that vc have been trying to cell has at last been sold. Recoverable 
satellites are important and complementary to the talk back type system. The 
psychological insecurity displayed by the 117L Project Office when this Idea was 
first broached, seems to have vanished, dey have openly - that is openly within the 
fra^vcrk of highly classified meetings - announced that recoverable reconnaissance 
satellites arc part of their program. Of course, we shouldn't feel too happy about 
this, it is only a partial victory. The major point we were caking in late *5? and 
early. '58 was that 50 feet of ground resolution in '59 is infinitely better than five 
feet in '65. There Is a curious tendency among RSJ3 people to settle for something 
better later over something reasonably good now. We felt strongly at that time, and 
still feel that the problems awaiting solution by reconnaissance technology will be 
changing and getting more difficult faster than the reconnaissance techniques will 
be improving to meet these problems. For example,* not only will missile sites be 
getting harder to find as they get integrated and blended and landscaped but any 
study of the dynamics of the Soviet conversion to missiles requires several points 
0*1 the curve, not Just a static look at some tine in the future. Of course, we tale 
conform In the fact that recoverability is now a viable notion. We take acute dis- 
coinfor: from the fact that our particular suggestion - for a spin stabilized paroramic 
camera was not followed. This, however, yields the next item, in logical order. 

2. The Use of Panoramic Cameras in Satellites HMD is oow talking openly (as defined 
alxDve; to KAICD about the use of panoramic ca-.cras In satellites. The history of this 
notion is not generally known. The particular type of panoramic camera which 2KD is 
talking about is directly derived from the HYAC ca^ra developed by the late lar^nted 
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Boston University Physical Research Laboratories for use in Program kClL f What is 
not known is that Davies and I were larcely responsible for steering Boston 
University tovard this type of caiaera for the k&L program. 

The history is as follovs: In early spring of '57 Davies was doing sone preliminary 
work on vhat subsequently turned out to be the spin stabilized panoramic camera 
system of 12-1-2012. At precisely the sane tine our large recce group vas very 
interested in and following closely the problems and possibilities of kClL (the 
balloon reconnaissance system). We were, at that time, in close touch with Walt 
Levison vho headed this project at the Boston Laboratories. The camera which he vas 
considering for application to this problem was a World War II designed Baker caxaera. 
which used a spherical shell of film and had a 120 spherical lens associated with it. 
Ihis was a very elegant arid beautiful camera, many- years ahead of its time. However , 
we suggested to Levison that this camera would be difficult to build let alone put 
into fast production. This was entirely apart from and in addition to the problems 
of production rate and of welcht which would be associated with this kind of a camera, 
Wc pointed out to Levison that we had been looking at panoramic cameras , that Fred 
Willcox (of the Fairchild Camera and Instrument Corporation) had an interesting 
idea for axially-spun panoramic camera which we thought might be applicable to Walt's 
problem. In fact we suggested that Levison, a good and old friend of Willcox, call 
him in and have a discussion with him on the feasibility of panoramic cameras for 
the balloon system. 

As it turned out this is exactly what happened and Levison got enthusiastic about 
panoramic cameras. Proper and extensive credit is due ,j Levison for the particular 
camera he finally designed. It performed elegantly and superbly and made what I 
consider to be the finest aerial photographs ever made from extrer^ altitudes. Any 
of the readers of this nemo who would like to see a representative sample of such 
photography are invited to come into my office where I have a few such samples 
available. As all of the readers of this memo who follow the stock market should 
know, the Boston University Physical Research Laboratories was taken over lock, stock, 
barrel and optical bench by the ITZK Corporation (run by Dick Leghorn). It now 
appears that some of their suggestions for panoramic cameras for satellites are 
receiving serious consideration and possibly some action by the 117L Office at EMD. 

3* Activities on 117L Advisory Committees Pbr the past several years there has been 
a 11 /L Advisory CorrrJ.ttee, whose initial responsibilities were confined to the field 
of data handling (Subsystem I) in connection with the satellite program. Hois 
committee was originally headed by Duncan Macdonald, subsequently by Earry Coodc of 
the University of Michigan, and now is headed by Bob Shatz (formerly of Cornell 
Aeronautical Lab). Comittee responsibility has been recently broadened by request 
of General Schriever to include not only data handling • the ground component of 
the satellite system - but also data collection problems. Many of the recommendations 
which I have made during the course of theGe meetings (and of course those which other 
members of the corns! ttee have made) appear as committee recommendations *r*.n are not 
otherwise identified. Hiis is of course exactly as it should be. 

One of the more interesting ones of these early recommendations had to do with the 
importance of and requirement for adequate simulation of the results likely to be 
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obtained by the satellite. We felt that only by having sufficient material of the 
approximate quality and axrount that would be produced by the satellite could the 
data handlinc eye ten and the associated optical equipment with it be adequately 
tested. Tills suggestion (which strangely enough had to be argued for quite a while) 
has been adopted and this fora of simulation is an integral and important part of - 
the Raino-Wooldridge activities under their contract on Subsystem I - the data 
handling subsystem. 

k. Cie Kissile Gite Problem Aicaoct exactly three years ago - on May 20, 1956 - we 
sent a Secret Letter (L-9I06) to what subsequently turned out to be BUD (it was then 
known as Western Development Division). We addressed this letter to the 117L Project 
Office and in this letter pointed out our interests in the problem of detecting and 
locating enesy ICBM sites, and the possible utility of reconnaissance satellites 
for this Job. We noted that "the first and inescapable observations that must be 
made relate to the paucity of relevant data and the urgency and importance of 
securing data bearing on these two problems." Ibis letter was a result of an 
car3.ier conference between several RAiCDltes and several members of the 117L Project 
Office. 

We suggested an active program to secure periodic photographs over test sites, 
missile bases and especially sites tinder construction in order to test the conjecture 
ve had made earlier (in a briefing to the SAB in February 1956) that missile sites 
might be easier detected during the construction phase than after they are finished 
and integrated with the landscape, litis conjecture has been widely repeated, 
circulated, has now become dogna with no further basig in fact, experiment or data 
than we had at the time we made this guess. Of course we had nothing whatsoever to 
go on except intuition. 

We suggested that large and small scale photography from high altitudes could serve 
as a basis for study on a time basis of the actual phenomenology surrounding the 
building of missile sites, test facilities and the like. At the sane time were 
companion pictures at sufficiently small scales (that is actual satellite scales) 
taken, we vould see if what or how much of what ve learn on the large scale photography 
can be seen at all on the snvin scale photography, de letter was a lengthy one, 
containing elaborations, details, suggested targets and suggested instrumentation. 

The history of this idea and this letter is unfortunately quite common. TSie problem 
described in the letter is simply not a sexy problem. This doesn't mean its not 
important or that it doesn't have to be done but it Just simply cannot compete in 
terras of glanour with many other kinds of problems and activities that H-tD and in 
particular the 117L office is engaged in. Nevertheless Major Conway of that office 
gave it a good old try. He tried to get SAC to fly this photography for him, but 
the answer caoe back that SAC was disbanding its recce force and besides they were 
quite busy and besides this was nonroutine etc. etc. etc. This status was arrived 
at after about six months of negotiation. Conway then tried to get TAC recce to 
do the Job but for some odd reason they were busy, what with I have never been 
able to find out. There seecs to be a lot of reorganization, compliance with 
directives, stand downs, inspections and other things going on which soak up time 
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and make actual and interesting operations of this sort impossible. 

In the meantime, and because ve don't care who picks up a good idea I tried selling 
tiiis notion to the Hose Air Developnent Center vhich in fact vac very interested. _ - 
At tills tirve the usual business with Getting flight tests off on a systematic basis 
sets in. Those people vho have never had anything to do vith running a flight test 
pro eras cannot believe vfaat an impossible job it really is. It didn't get done, and 
is still not underway. 

Last October, vfaile working on the pre-Geneva honevork in Washington, I brought this 
matter up to Colonel Bob Staith, Director of Intelligence at Headquarters S£C. He 
seeded enthusiastic; I proaiscd to send hin the 195& letter plus supplementary 
updating .•material vhen he c^t back from Geneva. He expressed considerable interest 
in this mission and claimed SAC vould certainly do this Job etc. etc. etc. January 27 
of thi6 year I sent him the 195^ letter and socie further information. I heard fron 
Q^ith on March 3; 1959* His letter conveys an inpression that "things are going on 
that are relevant" he further thinks tills is really the Job of EMD, but expressed 
considerable interest in seeing that this Job gets done, recognizing its importance 
and so on. 

Unfortunately there 6eenis to be Just enough token efforts of varied character, 
irrelevant and ziiniscule though they nay be, to prevent ne from making a flat all 
out statement that absolutely nothing is c°ln£ on. Thus, these efforts that "are 
goLng on, and that appear to sor.e people to be relevant (though they do not so 
appear to ne) are vorse than useless: they prevent the .recognition of the horrible 
vacuus that actually exists. My latest effort in this connection is to try to get 
the Aerial Reconnaissance Laboratory at Wright Field interested in this Job. This 
may prove successful for two reasons. One, this laboratory has about 600 people, 
and is not really connected vith any major reconnaissance program. Eiey are hungry, 
they are eager, they are locking for work. So certainly the boundary conditions 
appear correct. 

On the other hand if I vere asked to bet as to whether a sensible program vould be 
rnounted, I would bet against it. It is because of nusierous experiences such as this 
that I take soise of the din vievs that I an accused of having about the probability 
of our finding niissiles sites in the Soviet Union etc. 

5* Bccorz?.cndation to BID for Change of Car-era iype in the 11 7L As is certainly 
knovn to nest people vho have heard ne talk about the characteristics of the U7L 
ca-nera system, it is based on a continuous strip camera, dis is a camera in vhich 
film is pulled past a naxrov slit in a focal plane in synchronous speed with the 
inage speed produced by the forward raoticn of the satellite. There are a lot of 
reasons vhy ve take a din viev of this particular kind of ca-*?ra in that particular 
kind or environment. These reasons are summarized in D(L)-5203 dated 21 May 1953, 
entitled M Quick Fix: A New Camera for the U7L.' 1 This proposal for a nev type camera 
117L vas communicated in L- 11227 of 10 June I958 to Colonel Fritz Oder, then Chief 
of the WS-117L Project Office at HMD. 

It is not necessary to repeat the contents of either the letter or the document in 

this brief note except to indicate i 3^??^?*. J ^'35 reasons ve foresaw for think 4 . ng 
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of changing camera type have finally appealed to the Project Office* It is ny 
current understanding that "efforts and studies 11 are now undsr vay lay Eastanan 
Kodak through a subcontractor whose name I don't have, to investigate the feasibility , 
practicality, desirability of this notion. 

I might add that thio kind of camera operation, the single frame system, instead 
of the continuous strip system is a necessary condition for successful mapping (on 
vhich more belov) and also is a necessary requirement for the weather satellite 
suggestion vhich is also discussed later in this memo* 

6. The Problem of Timeliness for the Talk- Back Satellite As noted earlier in this 
memu cur views on the relation between talk-back satellites, which communicate their 
information by video link, and the more short-lived spit- back satellites vhich 
return their data physically to earth, have been expounded at great length and 
many times. In short, if the video talk-back satellite is to make sense at all it 
should use its limited data gathering capability for selected targets requiring 
repeated surveillance on a cyclic basis. In order for this mission to make much 
sense the time between observation of the data, whatever it may be, and the time 
when tills data is piped back to earth must be reduced to a minimum, consistent 
with the observations being secured and the use to vhich they will be put* 

While it is abundantly clear that in the absence of any satellite capability all 
such considerations are speculative and hypothetical and whatever examples may be 
adduced are essentially contrived, it is nonetheless equally clear that the 
timeliness characteristics built into the current 117L program are unsatisfactory. 
A brief word about this is in order. 



In order to appreciate the remarks about 117L system which follow it must be 
remembered that at the time this system was dreamed up, specified, approved, and 
work started, there was no competing idea of other recce satellite system at hand. 
Inasmuch as ve are not in the habit of doing reconnaissance on any massive basis 
over the Soviet Union it vould seem hard to criticize a system vhich had a built-in 
delay of the order of a dozen hours. Stated more simply, if ve waited years to see 
the pictures, we might as well wait another 12 hours. 

Here's hov and vfty a 12 hour average time delay happens with the 117L talk-back 
system. Hiere are several boundary conditions on 'the operation of this system. 
First, for the case of the six inch focal length system originally proposed, and 
worked on as the phase one focal system (ARPA has ordered this one striken from the 
system) , the camera takes pictures at the rate of 6 inches of film per minute. It 
is over the Soviet Union area for roughly one hour per day. Got the other hand, 
for certain engineering reasons, power consumption, smoothing and so on the film 
processor was programmed to operate for 2^ hours a day. Bras the processor would 
be operating much more slowly than would the cmnera taking the film. Since the 
film is ail connected it is clear that there are certain storage loops that vould 
be formed and would be required. The read-out mechanism works at the same speed as 
the camera does and reads out and transmits during the time the satellite is in 
view of the three ground receiving stations located in northeast, northwest and 

&*. ******* '*"- *** *******" **»"** +\ 
f ******* '*'*****' *,*,*.*•* S .4 

** + + *. - * . • ■ r ***** 4 
*t * - . . - e • * t * • *\ 

» * ^** * - * •+•*****•* * t .*^J 

uNCDtSSiFJED 



UNCLA 




To: J. L. Hult «<^i^ww*4 5-U-59 

M-3008 



central United States- Without seeing the exact nature of the read-out pattern and 
the delays vhich ensue, it should be clear to the reader that complications arise. 
In fact, it turns out that the average tine delay between vfaen data is taken over 
the Soviet Union and is read out over the United States is of the order of 10 
to 12 hours. 

Because quite some time ago ve vere able here at RAND to foresee the eventual 
triumph of the notion of recoverability and the chance in the role of the video 
talk-back machine forced on it by the imminence of recoverability, ve started 
thinking about the time delay problem. Last summer Mert Davien and I visited the 
Eastman Kbdak Company in Rochester to discuss this and related problems. The heed. 
of the Eastraan Kodak team is Dr. Kenneth Mcleish, a very able nan. He told us two 
important things* First, this particular problem of increasing the timeliness 
characteristic of the system, that is cutting down the time delays had never been 
called to his attention (in fact, the Lockheed project officer who vas present at 
the time vas simply uninterested in our remarks , and said that he couldn't understand 
vhy in the devil anyone should be interested in cutting down the time delays of the 
taLk-back system). After extensive discussion vith Mcleish, he sav the light and 
noted that certain things vere feasible that had not been contemplated simply 
because the requirement for cutting dovn time delays vas not emphasized. 

At the next meeting of the 11 7L advisory committee held in RAID's Washington office 
late last fall some of the BMD people announced, vith considerable pride of 
achievement, that the previous criticism by Katz et. al. of th* timeliness character- 
istic of the 117L system vas being vorked on, and that Mcleish of Kodak had some 
excellent ideas of vhat to do and hov to do it. Score* another one for the home team. 

Jbr vhatever reason and certainly vhatever reason there is escapes me, it appears 
that quite a fev people seem incapable of entertaining more than one thought at a 
time. While ve have been sincere in vocal advocates of the recoverable satellite 
idea ve have never hesitated to point out the proper, logical, complesnentary and 
necessary role of the long-lived talk-back system f a role viiich takes on added 
stature vhen its jobs are determined by results secured from the recovery system. 

7. The Mapping. Satellite In RM-2179, vritten in mid '58 for General Ferguson's 
use ve described the characteristics that a mapping system ought to have. At tills 
precise time BMD and the 117L office vas veiy loud in its advocacy of the notion 
that excellent maps could be made from the rubbery photographs produced by the 
strip camera in the 117L system. 

Bf dint of additional talking to the Air Fbrce requirements team by Davies and Katz, 
and this team's careful reading of our R4-2179, there soon appeared an addendum to 
GOR60 (covering the reconnaissance satellite system). This vas GQRCO-4 vhich 
covered the requirements for mapping and called out In almost precisely our language 
the basic ideas of EM-2179« In the meantime EMD vas still arguing on the opposite 
kick that the 117L system vas still the best one and much correspondence betveen 
them and AFDftl ensued. 
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In fact another organization at BMD, one that had nothing to do vith 117L, soon 
be can to visit us here at RAM) discussing the possibilities of mapping from 
satellites. We now believe that this BMD group were on an all together different 
kick - trying to Justify extremely large payloads and man in space etc. They 
seized upon napping as in understandable and valuable military function vhich could 
help sell their large pay load argument. 

Nov although ve are for mapping ve do not insist nor do ve believe that this system 
requires a large payload. All it requires is an excellent distortionless mapping 
camera of almost conventional variety talcing pictures from a stabilized platfom 
(which 117L promisee us any day nov) and vith recovery of the film to prevent 
distortions in the read-out and transmission process (a TV set is a poor way to 
shov 'a map) . 

At the latest design review meeting of the data handling system, held in Denver at 
the KW facility not long ago and attended by about 200 Air fbrce people, the 117L 
people announced that a recoverable mapping system is now under way as part of their 
program. The fact that I was in the audience and appeared properly stunned to find 
this victory announced publicly brought forth the comment from the 11 7L people that 
they never really opposed this idea and they had it in mind all the time. But this 
one I believe is a very clear cut follow-up to the work started with BM-2179. Rack 
up another marker. 

Q- An Air Fbrce Cloud Reconnaissance System It occurred to me not long ago that 
the Air *brce has defaulted on a function which could^ be logically described in 
terms of requirements to meet Air Ibrce missions - that of providing cloud cover 
reconnaissance data for use in programming recce satellites, special reconnaissance 
missions, SAC refueling, and similar operations. Our vorfc on this subject is 
described in two D's. 1^62*0 titled "An Air fbrce Weather Satellite - Why and Hov/ 
dated 31 March 1959 and D-62^2, "An Air ibrce Weather Satellite Utilizing TV," 
dated 6 April 19!#, (the latter D is by John Huntzicker) . We seem to have talked 
Colonel Dyer of AFDRQ into the sense, urgency, and feasibility of getting a satellite 
to meet this requirement by simple modifications of 117L and have gone so far as to 
write G0B5O-5 as a suggested COR for his use. To round "out the bill of particulars 
here submitted this work will result in a formal RAND recommendation. 



Sirriary I have written all the foregoing almost as much for cy own information and 
record as for that of the addressees. It appears that if indeed we adopt the time 
scale of a geologist we can really see progress happening* The next trick is to 
get the Soviets to adopt this saoe time scale. 
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